Abstract-
INTRODUCTION
Bioluminescence is a natural phenomenon in which the living organisms produce light as a result of their biochemical and enzymatic activity (Malave-Orengo, 2010). Bioluminescence is a Greek word (Bio for living and Latin word lumen for light) which literally means a living light (Kulkarni 2015) . Luminescence of this type may be spotted in insects, certain plants and fungi but predominantly in bacteria. The function of bioluminescence may vary from one organism to the other, such as for defense against predators or for communication with their mates. It is unveiled by a diverse group of organisms. Efforts have been made since years and years to apply bioluminescent reactions in practice (Bozena Danyluk, 2007) . The emission of light by living organisms involves the oxidation of a reduced riboflavin mononucleotide (FMNH 2 ) and a long chain aldehyde. The reaction generates a bluegreen light which makes bacteria ecologically significant. This mechanism involves O 2 which is catalyzed by an enzyme luciferase of which various types are present in fungi, insects and invertebrates. Luciferase is a heterodimer of 77 K Da, coded by two similar genes is activated by FMNH 2 reacts with O 2 producing a compound that will form a highly stable complex with the aldehyde that decades slowly by emitting luminous energy due to the oxidation of the substrates. Subsequently, emits a bluegreen (490 nm) light that gives these natural light-producing molecules luminescent bacteria an important ecological role (Steven H.D. Haddock, 2010) .
Bioluminescence is a property of these specific bacteria found in profusion in marine ecosystems and that the presence of chemical pollutants and toxins disturbs cell metabolism of bioluminescent bacteria, reducing the intensity of the emitted light. It may be identified that such prospects connected with bioluminescence measurement are very wide-ranging, as it includes agriculture, environmental protection, food technology and radioactive waste management, and in recent years also genetic engineering (Parashar, 2016) . Various methods regarding environmental pollution are studied till date and among them microbial methods are reported to be most efficient as they provide direct information about the effect of pollutants on life.
Biological processes are highly precise and are diverse in nature (Bozena Danyluk, 2007) . These are only some examples of how a biological process such as bioluminescence has impacted the scientific community. Bioluminescent bacteria are ubiquitous in natural environment. Scientific fraternity has been studying the physiology, biochemistry & genetic control of bacterial bioluminescence. So far many efforts are still going onto cultivate these bacteria in labs and maintain their luminescence with the use of simple laboratory level microbiology practices. The growth of a microbe is affected by the incubation conditions, including several factors, such as the temperature, nutrition concentration, amount of oxygen, or the pollutant concentration. In this study, bioluminescent bacteria were isolated from marine environments of beaches of North Goa. The goals of this work are to characterize these isolates in order to report an updated diversity of bioluminescent candidates from various sites. In addition, after confirming the identity of the isolates by a molecular characterization, we sought to test the isolated strains for their potential.
II. MATERIALS AND METHODS

Site selection and sample collection
To accomplish the objective of this research, the samples were collected from different marine locations which were North Goa Beaches. Sterile 500ml bottle (stored in ice) were used to collect the sea water samples. Sampling was performed in month of October so that it was not affected by rains. The sample water bottles were again stored back in ice bags and were brought to laboratory for further studies.
Isolation of bacteria
For isolation purpose optimization of media for bacterial growth is a crucial parameter. Different types of media were used to isolate luminescent media such as Luminescence Media,SWC medium, BOSS medium, Photobacterium agar medium and modified Nutrient Agar medium. To obtain optimum growth and luminescence Nutrient agar (NA) media enriched with addition of artificial sea water with (8.25, 16.50, 24.75, 33.00 g sea salt/1000 ml) as 25%, 50%, 75% and 100% respectively These plates were incubated at varied temperature 4 o C, 22 o C, 37 o C, and 45 o C. These parameters were studied to determine the optimum medium constitute, pH and temperature at which the luminescent bacterial cultures show prominent growth and luminescence. Through optimization study, nutrient agar with 25% sea water and nutrient broth with 75% sea water (with 3% glycerol and pH 7.2 +/-.0.2 each) was used as a basic culture medium for routine maintenance of bacterial isolate, especially for checking the purity prior to their characterization. Positive candidates were isolated into new plate by performing streak plate method to obtain pure colony for morphology examination.
Macroscopic and Biochemical Characterization
For characterization, the bacteria were characterized based on the shape, colony morphology, colony elevation, colony form, color and size of colony. While for microscopic characterization, Gram staining was done to distinguish between Gram positive and Gram negative and to characterize the shape of individual organisms such as cocci, bacilli, curves, or spiral also biochemical tests were performed using standard protocols (Sulkin and Willett, 1940 ).
Primary Molecular Analysis
To confirm the species of bioluminescent bacteria, molecular analysis was conducted. Bacterial genomic DNA was extracted for genomic DNA isolation by by phenol chloroform. The successful isolation of genomes was analyzed on 0.8 % agarose gels.
PCR was performed to amplify the 16S ribosomal gene locus using universal primers as 8F: 5' AGA GTT TGA TCC TGG CTC AG 3'
and 1492R: 5' AAG GAG GTG ATC CAG CCG CA 3'.
Amplification cycle was kept as follows: an initial denaturation initial denaturation of 3 min. at 94 ○ C, denaturation of 1 min. at 94 ○ C, primer annealing for 1 min. at 54 ○ C, extension of 2 min. at 72 ○ C, final extension for 5 min. at 72 ○ C; total 30 cycles and stored at 4 ○ C. Amplicon was resolved on 1% Agarose Gel and further sequenced using BDT v3.1 Cycle sequencing kit on ABI 3730xl Genetic Analyzer. The sequence was checked against the microbial nucleotide databases using BLASTN search algorithm and identified for genus and species. Best scored sequences were further aligned to obtain the phylogram using the CLUSTALW software.
Bioluminescent intensity assay by using Luminometer
The quantitative estimation of bioluminescent activity of isolated bacterial strain at different temperatures was performed by Luminometric assay using Glomax-Promega Luminometer. First the wavelength is selected to measure the luminescence at 480 nm. The blank was set taking uninoculated sample with same media content and then Development (ICSESD-2017) (www.jit.org.in 
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III. RESULTS
Isolation & phenotypic characterization
Fine isolated bluish-green glowing colonies of the bacterial isolate were observed on the Nutrient Agar spread plate after 24 hours of incubation out of which only 6-7 prominently glowing colonies of luminescent bacteria were subcultured to obtain pure culture (Fig. 1) . The isolated strain was Gram negative short bacilli showed high intensity, consistent luminescence on modified Nutrient Agar (with 3% glycerol and 25% sea water) when grown at 22 0 C, while no growth was recorded at 4 0 C, 45 0 C and slow growth without luminescence was recorded at 37 0 C. The biochemical profiling of luminescent bacterial isolates is as mentioned in table 1. 3.2. PCR amplification of 16S rRNA gene PCR amplicon was electrophoreses on 1.2% Agarose Gel, as single band 1500 bp DNA has been observed when compared with 1 KB molecular marker (Fig. 2) . Consensus sequence of 1423 bp rDNA gene was generated from forward and reverse sequence data using aligner software. 3.3. Sequence alignments and homology The 16S rDNA gene sequence was used to carry out BLAST with the non-redundant NCBI GenBank database. Based on maximum identity score first ten sequences were selected and aligned using multiple alignment software program Clustal W. Distance matrix was generated using RDP database and the phylogenetic tree was constructed using MEGA 4 (Fig. 3) . The isolate which was labeled as Strain UGB, based on nucleotide homology and phylogenetic analysis, was proved to be V. harveyi as per close homology. harveyi and modified Nutrient Agar medium with 25% sea salt were indicated as the finest demonstrating proper bioluminescent activity most suitable for further applications. This will help for further biotechnological applications of bioluminescence from marine environment for using as toxicity sensor.
